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(57) [Abstract] 

[Problem] In addition to fact that production cost is cheap, ene 
rgy efficiency is high,the assembly of cell being easy, long-term 
maintenance is possible performance,the novel proton- 
conducting fuel cell is offered 

[Means of Solution] As solid polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 SQ3 H, perfluoro sulfonic acid 
membrane is used In addition, crosslinked polymer electrolyte 
which possesses inide acid of next kind ofstructure as electrode 
catalyst coating agent, is used 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA carmot 

be held liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.2 



JP 00268834A Machine Translation 

[1t1] [Chemical Formia 1] 

-SO*CF J CF 2 C0-N-SO2CF2CF2C0- 

I 

H 



-SO2CF2CF2CO-N-COCF2CF2SO2- 



H 



- S O2 C F 2 C F« S O2- N- S O2 C F 2C F 2 S O2- 



H 



&(A)ts&iHB)cDigi<-)mLm<iLT!&imzhtz^-?a 



(A) -(CF 2 CF 2 )- 

(B) — (CFzCF) — 

I 

OCCFOsSOaH 
(r^T, mT&L%.GL&<Dftn(A)/(B)=l. 5-10) 



[Qaim(s)] 

[Qaim 1] Solid polymeric electrolyte, is perfluoro sulfonic aci 
d membrane which is formed with repeat unit of (A) and 
(B)which is shown in Formula (1) proton-conducting fuel cell 

[Chemical Formula 1] 
(1) 



[Claim2] Electrode catalyst coating agent, stated in Qaim 1 
which is a crosslinked polymer electrolyte which is shown with 
General Formula (2) formula proton-conducting fuel cell 
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[ft 2] 



-(X-N), 



[Chemical Formula 2] 
(2) 



(--~C\ Xli-COCF2CF 2 S0 2 -, -S02CF2CF2CO-*^cli 
-..S02CF2CF 2 S0 2 - ; YttH4fcHt2«£l±oAMJK^ ; pfi2£t±<D 



[000 1 ] 
[0 0 0 2] 

[ft 3] 

-(CF 2 CF2) k -(CF 2 CF)i- 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell which is used for electric car and for 
theone for thermoelectric corrbined supply for household etc. 

[0002] 

[Prior Art] Until recently, perfluoro sulfonic acid film which is s 
hown with general forrrula (3) as solid polyrreric 
electrolytewhich controls performance of proton-conducting 
fuel cell, was used 

[Chemical Formia 3] 



(3) 



CFi 



(OCF2CF),O(CF0iSO s H 



( a ) KEITH PRATER, "THE RENAISSANCE OF THE SOLID PO 
LYMER FUEL CELL"Jounal of Power Souces, 29 (1990)23 
9-250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 B1 

[0003] ^□h>fi*smt««9!ia)tttt«SB'r« 

SMI::!*, (3)-£T**£ti&^--7nax)\,7\s>Mm£ 



Because among above-mentioned perfluoro sulfonic acid film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l, proton-conducting fuel cell which uses thislowers 
internal electrical resistance, what can make energy efficiency . 
high, is disclosed in thebelow-mentioned literature. 

(A) KEI THP RATER/THE RENAISSANCE OF THE SOLID P 
OLYMER FUEL CELL" Jounal of Power Souces^9( 1990)239- 
250 

(B) EUROPIAN PATENT Spec IF ICAHON 0289869 Bl 

[0003] There is a electrode catalyst coating agent, as element o 
f another which controls perforrmnceof proton-conducting fuel 
cell, but those which disperse portion of high ion exchange 
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. d*il=»U -««(4)t«Sii4^5Ki»m 
^tE£ffi<T-t3ttf)<t Lt, ttUMM 1-7 9 



[.ft 4-3 

-<Z-N),- (4) 
I 

- Y 



[0 0 0 4] LfrLft#5u C*i6<Dtt*atBI=tt*0) 

(a)±E«)(3)«-C, -f*>SE»8ft**<-e*6 q = 
O0)/<-7DCi;UI/*>»RI±, f h77DPIfb> 



Hb5] CF 2 =CFO(CF 2 ) 2 S0 2 F (5) 



[000 5] U. S. P. 4, 358, 412T* M?F £ tlX H § £ 0 \Z % 



capacity ofthe perfluoro sulfonic acid polymer which is shown 
with Formula (3), to mixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective. Vis-a-vis this, 
crosslinked polymer electrolyte which contains imide acid group 
which is shown withthe general formula (4), furthermore has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 1 1 - 7969 as itcan make higjh, can make 
overvoltage low. 

[Chemical Formula 4] 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-mentioned Fomrila (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity high 
copolymerizes perfluoro vinyl ether monomer which is shown . - 
with tetrafluoroethyleneand Forrrula (5), filmformation after 
doing, hydrolysis does and is produced 

[Chemical Fornula 5] C F2 =CFO(C F2)2 S02 F (5) 

[0005] As disclosed with US Patent 4,358,412, monomer of ab 
ove-mentioned Formila (5) isproduced making use of chloro 
pentafluoro propylene oxide whose cost is high, by 
thefollowing reaction 



Ztt-~COCF;SOt-£fcl2-SOiCFsCO~ 
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[lb 6] 

CF2CI 
I 

FSOsCFjCOF + CF-CFj 



LI 



[Chemical Forrrula 6] 

CF 2 C1 
I 

FS0 2 (CF 2 ) 2 OCFCOF 



CF 2 C1 

" I 
FS0 2 (CF 2 ) 2 OCFCOF 



-» FS0 2 (CFj)jOCF = CF: 



[0 0 0 6] CflJEfSlzfeUT, 
P. 3, 560. 568. U. S. P. 4, 329, 435^1= IB ft t *tT L> & <fc ? 



[ft 7] 

C F 3 

I 

FSO2CF2COF + CF-CF2 



[0006] At time of this reacting, when hexafluoropropylene oxi 
de whose cost is cheapis used, as stated in for exarrple US 
Patent 3,560,568, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyl conversion step 
as description below cyclic sulfone forms. 

[Chemical Formula 7] 
CF» 



FS0 2 (CF 2 ) 2 OCFCOF 



L o 



CFi 



FS0 3 (CF 3 ) 2 OCFCOF 



CF: 



r (CF 2 ) 2 OCF 



Sot, ±!S(3)5*T* q=0(D/<-7PPX;i/*>»JK 



Therefore, perfluoro sulfonic acid film of q=0 mist use chloro 
penta fluoro propylene oxide whose cost ishigh with 
production step with above-mentioned Formula (3), also 
production cost ofthe proton-conducting fuel cell which uses 
this film rises. 



[00 0 7] (b)U.S.P.3,560,568 f=IBB*ilTl*S<fc 



[0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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fwS^-T 7DP e^-jux-x;uJ£§i*09J£tf £ 
i*fiecy*-n*a>-e, (5)3*a>*a«;£ji!OT\ ffifit 

[fc8] 

^CFtCFf + CF2=CF 

. I 

0(CFi)tSOaF 

I 

-CF 2 CF2CF 2 -CF • 
I 

0(CF 2 )2S0 2 F 

I 

-CF 2 CF:CF2-CF-S0 2 n 

I + ] 

O (CF 2 ) 3 - 



reaction which description aboveis done as description below 
with mechanism occurring even whencopolymerizirig not to be 
only a production step of monomer, due to condition ,there are 
times when it causes chain transfer. As a result, molecular 
weight of copolymer which is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid film decreasing, 
it becomes difficult tomaintain assembly and performance of 
cell of proton-conducting fuel cell whichuses this in long period 
Because such phenomenon is easy to happen extent whose ratio 
of theperfluoro vinyl ether monomer for tetrafluoroethylene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Formula (5), there is a limit in making ion 
exchange capacity high 

[Chemical Formula 8] 



[000 8] (c)±K(4)aT?**ft**«*»*B* 

1 -7 9 6 9 (C|B«*ti-Cl*4 8/<-7DPX 
)i*>imt®£ffimx-t>%F S0 2 CF 2 COF^Sit 

5ltta>CF 2 Sl*ttLfr***\ N-H<D»tt36<** 



[0008] (Q Qosslinked polymer electrolyte which is shown with 
above-mentioned Formula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid film of Formula (3) 
much But, as stated in Japan Unexamined Patent Publication 
Hei 1 1 - 7969, because as said perfluoro sulfonic acid filmF 
SO2CF2 COF which isthe same starting material is used for 
production, as description below structureof irride acid group 
only 1 unit includes C F2 of electron withdrawing, acidityof N - 
H is not strong excessively. Because of that, improvement 
effect of electrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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-SOz-CFj-CO-N-SOj-CFs-CO- 

I 

H 



[Chemical Formula 9] 



S02-CF 2 -CO-N-CO-CFi-SOj- 

I 

H 



[0009] 

mmmn^ft. •& r t £ a w t r •& . 



[0 0 10] 

mmtLX. (1)3*lz^£;H3(A)fcJ:rj:(B)0l£yig 

L &&.T-mf$. $ tifc / < - y a a x >gj|g $ m io t ^ 
4. 



[fbi o] 



(1) 



[0009] 

[Problems to be Solved by the Invention] It designates that as f 
or this invention, in addition to fact that the production cost is 
cheap, energy efficiency is high, assembly of cell beingeasy, 
can maintain performance over long period, offers proton- 
conducting fuel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, proton-conducting fuel cell of this 
inventionhas used perfluoro sulfonic acid membrane which is 
formed with repeat unit of (A) and (B)which is shown in 
Formula (1) as solid polymeric electrolyte. 



[Chemical Formula 10] 



(A) -(CFjCF,)- 

(B) — (CFzCF) — 

I 

0(CF*)»SO.H 
(r.^-C, *l^igUiift&<DJfctt(A)/(B) = l. 5~10) 



[001 1 ] *t. *%wozfa h>Bmmmmmf&o 



[00 1 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte which is shown with General Formula (2)formula as 
electrode catalyst coating agent of proton-conducting fuel cell 
of this invention 
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[Chemical Formula 11] 
(2) 



-<X-N)o- 
I 

Y 

^ Xli-COCF 3 CF 3 S0 2 - -S0 2 CF2CF2CO-*fcfa 
-S02CF2CF.S02- YttH*3tf±2«fll±©A*fflC^ i p fi2EJUb© 
8880 



[0 0 12] 

(B)(DISyiBL*(4-e*j«**ifc/^-^aPXJU*>H 
2] 

(A) ~(CF 2 CF 2 )- (1) 
CB) -(CFaCF)- 



In addition to fact that as for proton-conducting fuel cell of this 
invention, production costis cheap, energy efficiency is high, 
assembly of cell being easy, the performance can be maintained 
lengthy. In addition, it is possible electrode catalyst covering 
corrrnodity to lower overvoltagebecause those where number 
of units of C F2 is many are used and, tomake internal 
resistance low. 

[0012] 

[Embodiment of Invention] As for proton-conducting fuel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid membrane which is formedwith repeat unit of (A) 
and (B) which is shown with Formila ( 1). 

[Chemical Formula 12] 



0<CFa)i.SOiH 

tty»Li|iffiR0>tt(A>/(B)tt. 

5-1 O0lSI:*y, iff* L<l*2~7, gflftSL 

[»1] -ft>3E»8*(me q/gtt*«IB) = 1.000/ 
(100 (A) /(B) +328) 

[00 13] ttz. Z(D%BMCDZ?U h>fi*Stt«l*» 
l=J3HTtt, NMItn)Mi:L'C-M(2)'C*in 



Here, as for ratio (A) /(B) of number of repeat units, there is ge 
nerally arangp of 1.5 to 10, preferably 2 to 7, furthermore 
thereisarangeofthepreferably2.5 to 6. ion exchange 
capacity is displayed with next formula. 

[Mathematical Formula 1] Ion exchange capacity (meq/g dry re 
sin)=l,000/( 100 (A)/(B) +328) 

[0013] InaMtion,regardir^proton^ndictingfuel cell ofthis 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Formila (2) as electrode catalyst 
coating agent to use. 
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[fci 3] 



-(X-N)p- 



[Chenical Fomula 13] 
(2) 



(ZZX\ Xii-COCFzCFaSOz-, -SOzCF^F^CO-ifcli 



[0 0 14] U. S. P. 4, 329. 435 l=Gtt£ tlX l^i & 5 \Z 

77PPIfb>i (6) iET?3F**l<&/<-:7PP tf-Jl/ 
x-fJl<*fi»£*B£U 1 0-3 00//m(Dlil: 



[ft 14] CF 2 =CFO(CF 2 ) 3 S0 2 F 



(6) 



*tlS*H*«fcytiCF2A<1*tt*L^(D"e, ±3iLfc 



[0 0 1 5] U. S. P. 4, 329, 435 H^tlfS, (6)iT^$ 



[0014] As stated in US Patent 4,329,435 , perfluoro sulfonic aci 
d film which is used with this inventioncopolymerizes perfluoro 
vinyl ether monomer which is shown with tetrafluoroethylene 
ardFcnmda(6),thefilmforriHtion after doing, hydrolysis does 
in thickness of 10 to 300 mand isproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethylene , hexafluoropropylene , perfluoroalkyi 
vinyl ether or other third monomer. 

[Chemical Formula 14] C F2 <FO(C F2)3 SQ2 F (6) 

Because as for above-mentioned perfluoro vinyl ether monomer, 
CF2 1 unit is marryin comparison with monomer which is 
shown with Formula (5), cyclization reactionat time of 
copolymerization which description above isdone not to * 
happen, while mechanical strength is maintained be able to 
actualizethe high ion exchange capacity, you can measure 
improvement of energy efficiency of the proton-conducting 
fuel cell. In addition because mechanical strength of film is large, 
assembly ofthe cell being easy, maintenance of performance 
which crosses long periodis possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Formula 
(6) is produced by next kind of reaction. 
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[ft 1 5 ] [Chemical Formula 15] 

CF 3 CF 3 
I I 
FSO2CF2CF2COF + CF-CF2 -» FS02(CF 2 ) 3 OCFCOF 

I 

O 

CFa 
I 

FS02(CF 2 )sOCFCOF - FSO2(CF 2 ) 3 0CF = CF 2 



[00 1 6] *^0^(ZfclNT, 

wop*. -f^>s»si:A<»ia¥T«ttr=*a"e#<n^ 

a(2)lc*itL6!E«*»*«*l!<D*^ liftoff 

, ±E0)/<-7PPx;u*>»RtHi:iS»-efc4Fs 

0 2 CF 2 CF 2 COFXIiC I S0 2 C F 2 C F 2 S0 2 C I 

ffH¥i 1-7 9 6 gizeitdfliri^o^mi 



In case of above-mentioned perfluoro vinyl ether monomer, be 
cause CF2 1 unit ismore than monomer which is shown with 
Formula (5), making use of thehexafluoropropyiene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as solid polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
with the Formula ( 1 ), production cost can make also proton- 
conducting fuel cell which, low. 

[00 1 6] Regarding to this invention, among copolymer which ar 
e shown with the Formula (1), ion exchange capacity being too 
high, to disperse portion which moldingit is not possible in film 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agent. But, crosslinked polymer 
electrolyte which is shown in Formula (2), be able to actualize 
theirixhhigh ion exchange capacity, because electrical 
conductivity is raised and overvoltage can be madesrrall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mentioned perfluoro sulfonic acid membrane fromF S02 C F2 
CF2COF ortheaSQ2CF2CF2SQ2awhichissarr£ 
starting material, it is stated in Japan Unexamined Patent 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. Substitution to polyvalent metal of H atom is 2 
to 30%. 
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HU16] [ChemicaJ Foimda 16] 

FS0 2 CF 2 CF*COF +LiN(SiMe 3 ) 2 -* -<X-N) B - 

C 1 SOjCFzCFzSOjC 1 I 



-(X-N)p- 

I 



L i 



-(X-N)„- 
I 

H 



L i 



(X-N)p- 



[0017] ±ti<Dmmm^ : f-mmn\t, (4)^©§g« 



(X-N)p- 



[0017] As for above-mentioned ctossI inked polymer electrolyte, 
when it compares with crosslinked polymer electrolyte ofthe 
Formula (4), as description below because construction of irride 
acid group the2 unit it includes C F2 of electron withdrawing, 
acid strength of N - H to bestrong effect which enlarges 
electrical conductivity is considerable. 



[1t 1 7 1 [Chemical Formula 17] 

-SOzCFzCFiiCO-N-SOzCFzCFzCO- 



H 



-SOaCFzCFzCO-N-COCFzCFzSCh- 

I 

H 

-S0 2 CF2CF 2 S0 2 -N-S0 2 CF2CF 2 S02- 

I 

H 

[0 0 18] *Wm?u h >e»S**4«»-e«ffl-r [0018] Youusewimprot()n-coiiductirigfuelcelloftMs m venti 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 00268834A Machine Translation 
&&FS0 2 CF 2 C F 2 COFIi, TUOl^MO^H 

U. S. P. 4, 329, 435 l;:|B«0*fc 
lit 1 8] 

C 2 H 5 SNa + CF 2 CF 2 +(CH 3 0) 2 CO 



on, F SQ2 C F2 C F2 COF which is a common starting 
materialof solid polymeric electrolyte and electrode catalyst 
coating agent is produced with method of thebelow-rrentioned 
any. 

It stated in LB Patent 4,329,435 method 
[Chemical Formula 18] 

Q HsSNa + C F2 C F2 + (CH3 0)2CO 



1 

C 2 H 5 SC F 2 C F 2 C0 2 CH 3 Q H5SC F2 C F2 CQ2 CH3 



1 C I 



2 Cl2 



/H 2 O 



C I S C F 2 C F 2 C 0 2 C H 3 CISC F2 C F2 C02 CH3 

1 Cl 2 Q2/H20 

C I S0 2 CF 2 C F 2 C0 2 CH 3 Q SQ2 C F2 C F2 CQ2 CH3 

I NaO NaOH 

H 

N a S0 3 C F 2 C F 2 C0 2 N a Na S03 C F2 C F2 CQ2 Na 

1 PCI PC15/POQ3 

5 /POCI 3 

C I S0 2 CF 2 CF 2 COC I aSQ2CF2CF2COa 

1 N a F NaF/sulforane 

«/ s u I forane 

FS0 2 CF 2 CF 2 COF F SQ2 C F2 C F2 OOF 

[0 0 19] [0019] 
Ht1 9] [CheiricalFornxilal9] 

S0 2 Q 2 + CF 2 CF 2 + MCN SQ2Q2 + CF2CF2 + MCN 

1 

QS0 2 C F 2 C F 2 CN QSQ2CF2CF2CN 

1 H 2 S H2S04 or H3PCH 

0 4 or H3PO4 

QS0 2 CF 2 CF 2 C0 2 H Q SQ2 C F2 C F2 CQ2 H 

1 SF 4 SF4/MF 
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/MF 

FS 0 2 C F 2 C F 2 CO F 

(c:t'QiiApy>, MI47JU*V*1W* 

[0 0 2 0] 
[ft2 0] 

AS 0 2 M + C F 2 C F 2 +D 2 CO 
1 

AS0 2 CF 2 C F 2 COD 

H S 0 3 C F 2 C F 2 C 0 2 H 

I S F 4 

FS0 2 CF 2 C F 2 COF 

(CCT'AISOM, R, N R 2 £/cl£ N H 2 , RI4C1 ~ 
C5 <?)7)U*r)\,&$tz\t 

7'J;U*. MttWEtHi:. Dtt/\P^>*fcl40R) 

7DP^ji*>88lt U.S. P. 4, 329, 434 (ziSa^tiT 
l>6£9fZ % f h77PPIfb>i (7) ST^^tl 

Hb2 1] 

C F 2 =C FO(C F 2 ) 3 S0 2 R (7) 
[00 2 1 ] 
6t,(&T*l4SH* 0 

<##* 1 >U. S. P. 4, 329, 435 ommm 1 lz9tl\ F S 
0 2 C F 2 C F 2 CO F^^liicLfco C£Mb£fe)£> U. S. P 



FSQ2 CF2 CF2 COF 
(Here as for Q as for halogen ,M alkali metal ion ) 

[0020] 

[Chemical Forrrula 20] 

ASQ2M + CF2CF2 + D2CO 



ASQ2CF2CF2COD 

After alkali hydrolysis, acid additio 

n 

HSQ3CF2CF2CQ2H 
SF4 

FSQ2CF2CF2OOF 

(Here as for A as for OM ,R,N R2 or NH2 ,R alkyl group of CI 
toC5 or 

As for allyl group ,M same as description above, as for D haloge 
norOR) 

Furthermore, also it is possible with this invention, perfluoro su 
lfonic acid film which youuse as solid polymeric electrolyte, as 
stated in US Patent 4,329,434 , to copolymerize fluorination 
vinyl etherwhich is shown with tetrafluoroethylene and 
Fornnla(7), film formation after doing,the hydrolysis to do 
and to produce. 

[Chemical Fornxila 2 1] 

CF2=CFO(CF2)3SQ2R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Example and Working Exam 
pie are shown next, this invention is explainedfurthermore in 
detail, but range of this invention is not something whichis 
limited in these. 

<Reference Example 1> In accordance with Working Example 
1 of US Patent 4,329,435 , F SQ2 C F2 C F2 COF was 
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.4.329,435 £>§gj£#ij 2 izUl\ 7 P P Z?a fcf U > 

K<h£j££trT, FS0 2 (C F 2 ) 3 OC F(C F 
3)COFj||f; 0 SEC:* U.S. P. 4, 329, 435 <D3SiS#iJ 3 Iw 

7PPt*-iU-fJl/fItj; : FS0 2 (C F 2 ) 3 OC F = 



[0 0 2 2] <W«2>#*«11?SlSLfcFS02( 
C F 2 )" 3 OC F = CF 2 £ % U. S. P. 4, 329, 435 OHfifcfli) 

0° C0£tt"FT\ r h77PPXf U><hM^*t 
1 . 2 (me q/g"K«ffi8i)0)/<-7PPX;i/7tx>ttlK 



synthesized This compound, in accordance with Working 
Example 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropyiene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)COF. Furthermore, following to Working 
Example 3 of LB Patent 4,329,435 , thermal decomposition it 
did the said compound on sodium carbonate, acquired perfluoro 
vinyl ether monomer :F SQ2 (C F2)30CF=C F2. 

[0022] <Reference Example 2> It designated water as solvent F 
SQ2(CF2)30CF<:F2 which is synthesizedwith Reference 
Example 1, with Working Example 4 and same method of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization temperature 40 °C of 
tetrafluoroethylene, it copolymerized withthe 
tetrafluoroethyiene making use of perfluoro octanoic acid 
ammonium as redox catalyst , emulsifler of ammonium 
persulfate - sodiumhydrogen sulfite, in film of thickness 
1 00 m formilation after doing, hydrolysisdoing copolymer 
which is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid film of 1.2(meq/g dry resin). 



[00 2 3] <##«3>##fl1 -e»&*lfc FSO 
2 C F 2 C F 2 C OFf, ftM¥ 1 1- 7 9 6 9 1 



[0 0 2 4] <Sffiffl1>4OSS%0&&tttt&ft* 

-toil, ##fl3 a eft&nfesan^mff0 5i[ 

£>X^ 'j->£ffl^T, *'Jfh77PDlfb>(Dv 

-h±(z«*Lfcl*. 10 0° c-ett*LT*M»S/-h 

<D M 2 TM# b / < - 7 P p x >Rfit £ 
IgT'H^f^LTliS^, 150° C, EA50kg/c 
m2 "C*^ h^UXlfct, PMCDtKVt h 7 7 P P X 

-ft* if ^4005<7P><^*-7t-c>^ax^, tH^tK 

57PDX^U>(D^^[Z;lSLfc^, 3 4 0° 
ofciC*. 1. 0 A/cm^ <D«S«K(ZjSlvc, 



[0023] <Reference Example 3> It designated teti^yarofuran a 
s solvent F SQ2 C F2 C F2 COF which is acquired withthe 
Reference Example 1 , with Working Example 1 and same 
method of Japan Unexamined Patent Publication Hei 11 - 
7969, reacted with the lithiumbis (trimethylsilyl) amide and . 
acquired polymeric electrolyte. It changed this polymeric 
electrolyte into H form with sulfuric acid, furthernx>rereacted 
with magnesium acetate, it acquired crosslinked polymer 
electrolyte ^ere hydrogen atomofapproximately 10 % of 
inide acid group is substituted to magnesium atom 

[0024] <Working Example l>lnplatinumcatalyst-bearingcarb 
on of 40 weight %, 5 weight % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Example 3, 
in order for weight ratio of platinum catalyst and crosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniform and nBnufacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 °C, it acquired catalyst sheet. It 
faced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doing,peeling poly tetrafluoroethyiene sheet of both 
surfaces with scissors and 1 50 °C , pressure 50 kgfcrrC withthe 
hydrochloric acid with perfluoro sulfonic acid film which at that 
time is acquired with Reference Example 2as H form, it 
produced film electrode joint. On one hand, after soaking 
carbon cloth of thickness 400 micron, in dispersion of the poly 
tetrafluoroethylene, sintering was done with 340 °C, catalyst 
layer support was produced. When it laminated these film 
electrode joint and catalyst layer support, installed in fuel cell 
unit cell test apparatus,in fuel in hydrogen gas and oxidant it 
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[002 5] <SJS«2>*afi*#*H»Lr, 

x\ HC^Wiz^fJfiofct:^, 1. o a 
Vttofe. 



[0 0 2 6] <ft«fi»1 >S8«E«1 (Zfc^T, /t-7D 
nX^*tOilK£LT, ^*>3E8tSfirt<0. 9 1 (me 
q/gKftfflBD-e, B*J&<1 7 5 i/mO)t7^t>I( 
DuPont £fflt\ 9IMRX»?BKS0>ftfr « (C 

, -feJUBABEteO. 45VHfcofc D 
[00 2 7] 

««)CF2<0*ttK*<3fct^»gOfllt4:*/«-7Pa 

xtf&av. *o)mz$&mrmftv$ $>o b« 



did unit cell test of characteristics with the ambient pressure , 
cell terrperature 70 °C making use of air, cell output voltage 
was 0.71V in degreeof current honey of 1.0 A/crrC . 

[0025] <Working Exarrple 2> Adjusting copolymerization con 
dition, you obtained copolymer where ion exchange capacity is 
high incoirparison with Reference Example 2 dispersed to 
nixed solvent of ( isopropyl alcohol + water). Ibis using in 
place of ethanol solution of crosslinked polymer electrolyte, it 
operated in sameway as Working Example 1 , produced 
catalyst sheet. Making use of this catalyst sheet, when it 
assembled test cell in same wayas Working Example 1 , 
appraised unit cell with same condition, cell output voltage was 
the0.65V in current density of 1.0 A/cm2 . 

[0026] <Comparati ve Example 1> In Working Example 1 , as 
perfluoro sulfonic acid film, ion exchange capacity being 0. 
91(meq/g dry resin), thiclmessmakinguseofNafionfilm 
(DuPont supplied) of 1 75 m, in place of crosslinked polymer 
electrolyte, whensirrilar unit cell appraisal was done making use 
of solution whichdisperses Nation polymer to ( isopropyl 
alcohol + water) mixed solvent, cell output voltage was 0.45 V 
in thecurrent density of 1.0 A/cm2 . 

[0027] 

[Effects of the Invention] Proton-wnducting fuel cell of this in 
vention in order perfluoro sulfonic acid film which takes 
specificvalue, number of units of C F2 of side chain 3 to use, as 
solid polymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is high,the assembly of 
cell being easy, long-term maintenance can do performance. In 
addition, as for crosslinked polymer electrolyte which it uses as 
electrode catalyst coating agent, because thestructure of inide 
acid has C F2 of 2 unit, acid strength of inide acidis strong, 
overvoltage is lowered and effect which makes internal 
electrical resistancelowis large. 
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(?7) iwm 

[ff*¥R] HfMHH^WMfcl/C. P»'-0(C 



— SOiCF2CF!CO— N— SO2CFJCF2CO- 



H 



-SOsCFjCF.CO-N-COCFjCFiSO.- 

I 

H 



-SOiCFiCF.SOi- 



N- 
I 

H 



SO.CFiCF 2 SO a - 



; (2) 000-268834 (P20O0-26JL8 



[ rnmnm j ox/u* > mmx-h & to f- Hs*ajKB«tt 

Hill] Httfl^WMt**, (l)*fcSK«i Utl] 

(A) -(CF 2 CF 2 )- (1) 

(B) -(CF 2 CF)- 

I 

OCCFOsSOaH 

"(ir-C, *«J3KLlH<fe*©Jtl4(A)/(B)=l. 5~10) 

[It** 2] ttSWKttflEffltf. -jR«(2)*T» f5^S^«?ffi 
SftSm«#?«W»T&£tiM 1 Ktttf>Tn F y Ut2 ] 

- " -(X-N)p- (2) 

I 

Y 

(iwT, Xtt-COCFsCFzSOa- -SO2CF2C FzCO-t-tcH 
-S0 2 CF 2 CF 2 S02- ; YttH4fctt2fa£Lh©&JRJR-7- I pl±2^±(D 
£$) 

iftmmm&mw] [0002] 

«?l!lfc»t*. [<ffc3] 

-(CFjCF 2 )»-(CF 2 CF)i- (3) 

CF. 
I 

(OCF.CF),0(CF a ),SO s H 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL"Jounal of Power Souces,29(1990)239- 
250 

( b ) EUROPI AN PATENT SPECI F I CAT I ON 0289869 Bl 

[ 0 0 0 3 ] rn f >mmamw!60m*3&£t*- 



**Lfcaaw#*w)H««, wm* Susans*** 
<r*. aw^tsiiokLt. #1^1 l- 
7969fci?K^;h.•0>■&. 
[ft4 3 



1(3) 000-268834 (P2 0 0 0-2 6JL8 



(Z-N)p- 
I 

Y 



(4) 



(rrt?. Ztt-COCF.SO.-^fctt-SOaCF^O- 



[0004] ^tihcom.mmmrm 

CF 2 C1 



Mfc5] CF 2 = CFO(CF 2 ) 2 S0 2 F (5) 
[0005] U.S.P.4358,412T'lK^*VO^ «fc 0 
±IS(5)iC<50#fi#:(i. axKOHu^DD^^ 

CF 2 C1 
I 



FSOzCFsCOF + CF-CFs -» F S Oz (C F 2 ) 2 OC F C O F 



L 



CF*C1 
I 

FS0 2 (CF 2 ) 2 OCFCOF 

[0 0 06] i<0RJC^J3V^T. 3XJ-<7)£lwaft7 

P.3,560,568. U.S.P.4,329,435«S(ClBtt$*vav5 <fc 3 

CF 3 



F S0 2 CF»COF + CF-CF2 



Li 



CF S 
I 

FS0 3 (CF s ) 2 OCFCOF 



FSOj(CF i ) ! OCF = CFj 

■5. 

CF, 
I 

-» F SOs(CFj) 2 OCFCOF 



CF: 



(CF 2 ) 2 OCF 



S O: 



!(4) 000- 



268834 (P2000-26JL8 



[0007] (b)U.S.P.3,560,568 IZtmZtiX^hX 

t; f#£fis 



•Ifctffflfltfc&S. £3l,fcSHRJi, fF57nnif 

u y \z nt h a- 7 □ o fr. -;px - r-'uma^oiij^ 

[-fLS] 
CF 



O(CF0 2 SO2F 

~CFsCFzCF2-CF • 
I 

0(CF S ),S02F 

I 

~CF 3 CF*CF»-CF— S0 2 

I + 
O (CF*)* - 



[0008] (c)±fe(4)5eT"^£*U3«#^mj$? 
«i. 4 * V2«^*H 3)^^-7 nnJVWtfJ'K 

1-79 6 9 fcEttStiT^* X 0 a^-7DDX 
/PtfVlMiHfcjKiBTatFSOjCF, COF5S 

-SO2-CF2-CO-N 



»3Hitf>CF t fcUMftUW***, N-HOKtttf* 

[-fb9] 

SOi-CFt-CO- 



-SOz-CFz-CO-N-CO-CFj-SOj- 



H 



[0009] 

imwfflkixot-tmm] Hji=?xh 
mmmnmm^mi z t * gw^t* . 

[00 10] 



imx-ffitfLztiw-yuvz/vxymmm^x^ 
h. 



1(5) 000-268834 (P2000-26JL8 



(A) -(CFiCFi)- 

(B) — (CF2CF) — 

I 



(1) 



OtCF.J.SOjH 
(i^T, ittDigLWt*©jttt(A)/(B)=l. 5-10) 

[0011] *^<oro i- >fcmm$mw,i<&L<o ^mmnx-hizttrnt u>„ 
mmmmmmt ix , -mm 2 wx^zti&mm Htm 

-(X-N),- (2) 
I 



(ZZX*\ Xf4-COCF,CF 2 SO»-, -S0 2 CFiCF»CO-$fc« 



( B ) <m 0 M l 4M4T»j£ $ Jifcvt- 7 o o >m 
Utl2\ 

(i) 



tt*JtBMMg*-C&6. ii«WCF ! 
[00 12] 

(A) -(CF.CFi)- 

(B) -(CF*CF)- 



0(CF 2 ) s S0*H 



■Id?, «0SL#ffi»Olt(A)/(B){i. HRfcl. 

5~i ocDsmizt)*), mi<it2^7, mzftti 

[ftl ]/*>3c^*(meq/giaiifiSll)=l,000/ 
-(X-N)p- 

I 

Y 



[0014] U.S.P.4,329,435 KiSaS*UCV*4 i. o 
/PX-f7Miftft££a-£-U 1 0~3 0 0AtmC9J¥£ 



(100 (A) /(B) +328) 

[0 0 1 3J 4?t. i<05HB<ornhyffilBEa»RWfi 
Hfcl3] 

(2) 



pli2Ui±ro 



y , y < - 7 o d r ;pdf t'x^x - -f/l^oSIE* 7 v 

HtM] CF 2 =CFO(CF 2 ) 3 S0 2 F (6) 

iiBW t- 7 on fx/tx - f . ( 5 ) 3iX'7jk 

Sii4**flcJ:"5tiCF236«l|lffl*V^ , C, ±j*Lfc 



(^ICT?, Xli-COCFjCF.SO:-, -S0 2 CFzCFjCO 
-S0 8 CFsCF 2 S0 2 - ; YttH4fctt2tfJJl±©&»BFf'; 



!(6) 0 0 0-2 68 834 (P2 0 0 0-2 6JL8 



CFa 
I 

FSOjCFsCFjCOF + CF-CFi 



[00 15] U.S.P.4,329,435 fcifllf, (6)^T'^$ 
HL15] 

CF 3 

I 

-» FSO:(CFj)iOCFCOF 



. ' CFa 
I 

F S Oj (CF 2) s OCFCOF 

Jbf E?v <-7dd t*x;>x - r/WPA{fc<0*£fcl;i , 
(5)^T-7n$itl)*»*cfcO. CF 2 

X , (l)5tT*$fLl>^ , -70DX;^y^Sr, 11* 

[0016] *#5!K:feVvt , ( 1 

**>rt. 4*y#m&m&zxmiizj8mx'Z%^ 

FSdCFiCFtCOF +Li 
C 1 SOaCF 2 CF2SO a C 1 

-(X-N)p- -> -(X-N) D - 

I I 
L i H 



[0017] jjEwasflSK^fltiwni. (4 >soastt 

W^«l!Hti:Jt«Lfc*3\ Tie^i 9 fc>f S HISS 

cbffimtfmm3\mcF z $2%L&%tst.ifr. n-h 



— FS0 2 (CF s )iOCF = CF2 

tt. ±l20A--7on^;|/*yi?^i:|5ltSi|5|t'*l)F 
S0 2 CF 2 CF 2 COFX{iC 1 S0 2 CF 2 CF 2 S0 2 
C 1 s&»4>, WS¥1 1 - 7 9 6 9tlBttS*lT^*Ot 

OlHi&M^oaWli 2~3 0%T'*I>. 
[-fLl6] 

N(SiMe 1 ) ! -* -(X-N)p- 

I 

L i 

- -(X-N)p- 
I 

Y 
I 

-(X-N)p- 



Utl7) 
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-S0 2 CF 2 CF 2 CO-N-S0 2 CF2CF 2 CO- 



H 



-S0 2 CF z CF 2 CO-N-COCF 2 CF2S0 2 - 



H 



-S02CF2CF2SOz-N-S02CF2CF 2 SO : 



H 

[ooi8] «wi»rn h yizMmmmmx-m-t mx-wmztiz . 
mwrn^mntmrnmimmm^mmm ©u.s.p.4, 329,435 iztmmm 

$>l>FS0 2 CF 2 CF 2 COF{2:, Tf vf ft^c^ lit 18] 

C 2 H 5 SNa + CF 2 CF 2 + (CH 3 0) 2 CO 
1 

C 2 H5 SCF2C F2CO2CH3 

i c 1 2 

C 1 SCF 2 CF 2 C0 2 CH 3 

1 C 1 2 /H 2 0 

C 1 S0 2 CF 2 CF 2 C0 2 CH 3 

! NaOH 
NaS0 3 CF 2 CF 2 C0 2 Na 

I PC 1 5 /POC 1 3 

C 1 S0 2 CF 2 CF 2 COC 1 

i N a F/s u 1 f o r a n e 

FS0 2 CF 2 CF 2 COF 
[0019] Htl9] 
© S0 2 Q 2 + CF 2 CF 2 + MCN 

1 

QS0 2 CF 2 CF 2 CN 

i H 2 S0 4 or H 3 P0 4 

QS0 2 CF 2 CF 2 C0 2 H 

I SF 4 /MF 

FS0 2 CF 2 CF 2 COF 



[0020] 



[ft2 0] 

AS0 2 M + CF 2 CF 2 +D 2 CO 
1 

AS0 2 CF 2 CF 2 COD 



!(8) 000-268834 (P2 0 0 0-2 6JL8 



HSOjCFjCFjCOjH 

i SF 4 
FS0 2 CF 2 CF 2 COF 
(ZZX'AUOM, R, NR 2 ££fiNH 2 , RtiCl ~C5 <0T7Wf 



7anx;P*yi!K(i, U.S. P. 4, 329,434 fcffiS^ixT 
V>*J:3fc, fh57nnxfl/>'t (7) sST^Sfl 

mm ixmmt&z t ^m*hz> . 

[fc2 1 i 

CF 2 = CFO-(CF 2 ) 3 S0 2 R (7) 

izzx-, Rmmtm) 

[00 2 1] 

[f«] &K##i»fcJ:lX|lteCT§:^U WMS 

<##$Jl>U.S.P.4,329,435 (DZmfflUZftW FS 
0,CF,CF,COF££jSU;. ^CO-fk^J^, U.S. 
P. 4. 329,435 O0SSfcW2fcfEV\ 'v*-? 7DD7D 
VttVA VtKmZtX. FS0 2 (C F 2 ) 3 OCF(C 
F 3 )COF^#7t. MtC, U.S. P. 4,329, 435 OIUWJ3 

fc«-> t , sateftfcflsw- h y -7 a±-cj!Mm» u 

-7DDt';;H-f/Hi*: FS0 2 (CF 2 ) 3 OC 
F=CF,Sftt. 

[0022] <##0J2 >##W 1 f^jSLTt F S O 
2 (CF 2 ) 3 OCF=CF 2 U.S.P.4, 329,435 <DHI6 

4 0" C<7)^ffTT\ Th77DDXf-U->i;ita^§ 
■frfc. *»Mlfc*fi£tt*. J?S 1 OO/zmOKttftfc: 

[0023] <##M3 >##ffl 1 •V&bivfc F S O 
iCFiCFaCOFf, «fflpFl 1 - 7 9 6 9<0£iiW 

set. mm®-?7*i"yj±tmz^x. a sphs 
[0024] <mi0i i > 4 osft%<oe^«afij$* 



- h±(c^ Lfcft, 1 0 0 • C LT ftBBEi/- h 

<3lSNc##0J 2 Tit £>ft.fc^- 7 tmx/u* ySSM^ts 
K-CHSfcLTHS*. 15 0* C, E7J5 0kg/c 
m* T'*-y h7V*Lfc&. Sl^ l Jff770DX 

-ft. JP£4 0 0$?nyc7)#-*> : ?D7.K jKUt b 
7 7 anxf-i/y<A#tfc&«f « LfcflL 3 4 0° ct 

fc l . «m«ft*-t;u 

^t^. 1. 0 A/cm' tf^SfflEKfctSlvt. 
■fe/l'iftfrWEttO . 7 1 VTftofe. 
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